Catalytic and cytotoxic activities of recombinant ricin A chain mutants with charged residues added at the carboxyl terminus.
Ricin A chain (RTA) mutants which had been modified by the addition of three lysine residues, three lysines and an alanine, or six histidine residues at the carboxyl terminus were expressed in Escherichia coli. The recombinant proteins were purified to homogeneity by ion-exchange chromatography on CM-Sepharose CL-6B. The 28S ribosomal RNA N-glycosidase activities of the three RTA mutants were indistinguishable from each other and from the activity of wild-type recombinant RTA. The RTA mutants were not impaired, compared with wild-type RTA, in their ability to reassociate with ricin B chain to form ricin holotoxin. Holotoxins containing mutant RTAs were as readily dissociated into subunits under reducing conditions as native holotoxin, and the RTA mutants were indistinguishable from wild-type RTA in the extent of their interaction with biological membranes. Ricin holotoxins containing the RTA mutants were, however, less cytotoxic to Vero cells than ricin containing wild-type RTA. At equivalent concentrations, a time course assay showed that holotoxin containing the mutant RTAs took longer to kill target cells than that containing wild-type recombinant RTA, suggesting that the mutant forms of RTA are less efficiently processed or translocated across an intracellular membrane than is wild-type RTA.